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REMARKS 


Claims 1 -20 are pending m this, application. Claim 1 is the sole independent claim. Claim 
6 lias been amended to recite "the counter electrode" in place of 4 *a conductive substrate" for 
purposes of clarifi ca tion and not to limit its scope. This amendment finsds support at page 19, 
lines 2-5 of the specification. Claim 9 has been amended; to recite "the metal oxi de 
semiconductor mesopor ous film 'in place of "a metal oxide semiconductor mesoporous film", as 
suggested by the Examiner, for purposes of clarification and not to limit its scope. The 
amendments to the claims do not. introduce any new matter and do not rai se any new issues. As a 
minimum, the amendments to the claims reduce the issues for Appeal in the event an .Appeal is 
needed. 

The objection to Claim 9 and rejection of Claim 6 under 35 USC §112, second paragraph 
have been overcome by the above amendments to these claims. 

Claims 1-5 and 9-16 are rejected under 35 USC 103 as being obvious over WO 
2004/017452 to Yoshikawa et ai. in view of US Patent 5.188,768 to Sotomiira. The cited 
references do not render unpatentable the present invention. 

As Is clear from the disclosure of the present application., especially from claims 1 and 5, 
important aspects of the present invention reside in the electrolyte comprising: (i) a layered clay 
mineral an d/or an organically modified layered clay mineral; and (il) an ionic liquid . 

This electrolyte is useful, as an electrolyte layer,, for a photovoltaic device in which the 
electrolyte layer is located between a photoeleetrode and a counter electrode. As disclosed on 
page 14, lines 5 - 26 of the specification, the "ionic liquid" (e.g., quaternary anmioniu.rn sal.tB, 
imidazoSlum salts, pyridlirm sal ts,. pyrrelidimum salts, piperid iniuni salts) is known in the art 
and, as shown by the term "liquid'', ea^ik'fliefetm-of aliqirid under an ambient condition (he.. 
a room temperature) and, therefore, when used as an electrolyte, the use of a solvent, is not 


necessary , unlike the other conventional electrolytes known in the art. This is completely absent 
in the cited references. 
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Yoshikawa et al relate to an eIectml : ytef6^d.\%Sjgfigi^zed sol ax cells wherein an 
oxidation-reduction is carried out by a vdcanized : rubbe^.a.-^oI^'O^pha^eae, a porous body 
comprising a high molecular materia! comprising a high molecular materia! which has a three- 
dimensional continuous network skeleton stpjeture or an EVA resin film. 

According to the Office Action, Yoshikawa et al. teach an electrolyte com prising a 
oxidation-reduction substance containing an ionic liquid, e.g. 1 ,2 dimethy I -3-propyliniidazoIium 
iodide, carried by a vulcanized rubber containing clay (abstract: [0112]; [0200 - 02071). although 
Yoshikawa et ai do not expressly teach a layered day mineral and/or an organically modified 
layered day mineral. 

However, this is not correct and differs from the present invention in the following 

points: 

(|) 1,2-dhnethy 1 -1 J-propy l imidazolium iodide is not an ionic liquid, because the 
melting point of the ].,2->dimethy!-l,3-propyl imidazoiium iodide (i.e., oxidadon-reduction 
substance) Is in the form of a solid (i.e., white-light yellow, crystal-powder} at 20'°Q which is not 
a liquid under an ambient condition (See the enclosed Reference 1 , i.e., section be on page 2 Of 
"Material Safety Data Sheet"). 

Thus, Yoshikawa et al neither disclose nor teach the use of the ionic liquid. 

(ii) Yoshikawa et al neither disclose nor teach the use of the layered clay mineral (and/or 
the organically modified layered clay mineral, the same herembelow) in the ionic liquid. 

Yoshikawa et al. merely disclose the use of clay (note: not the layered clay mineral) in 
the vulcanized rubber. As is well known in me art, the "clay" mentioned in Yoshikawa et al is 
used, as a filler such as carbon black, silica, calcium carbonate and the like, in addition, the 
vulcanized rubber is not used in the present inventhm 

Consequently, the use of the ionic liquid and the use of the layered cl ay mineral (even the 
clay) in an ionic liquid are completely absent in Yoshikawa et al. 


7 


Application No.: 10/585,121 


Docket No.: 21713-00032-USi 


Sotoffiura does not overcome the above discussed deficiencies of Yos.hika.wa et af. with 
respect to rendering unpatentable the present. invention/ Sotomum relates to a solid form 
electrolyte composite comprising an jots-exchanging layered compound (e.g. a clay material) and 
an ionic material MX (e.g., til, LiClCU, liCFjjSO^ ,.,). 

This is completely different from the present invention. Especially, the use of the layered 
c lay mineral in an ionic- liquid is completely absent in Sotomuna. 

Claims 6-8 and 17-20 are rejected tinder 35 USC 103 as being obvious over WO 
2004/017452 to Yoshikawa et al. in. viewof US Patent 5,188,768 to Sotomura and of US patent 
application publication 2005/0072462 to Kang et. al. 

Kang does not overcome the above discussed deficiencies of Yoshikawa et al, and 
Sotomura with respect to rendering unpatentable the present invention. Kang et al were relied 
upon for a disclosure of a solid state dye-sensitized solar cell in which, a counter electrode 
coated with polyanilin© can be employed (abstract, [0024]). 

However, again the use' of the layered clay mineral in an ionic liquid is completely absent 
in Kang et al, as is the Case with the other references. Consequently, the use of the layered clay 
mineral and/or the organically modified clay mineral in an ionic liquid in the present invention is 
completely absent in the cited references or any combination thereof Accordingly. elaims6-S 
and 17-20 are patentable for at least those reasons as to why claim 1 is patentable. 

Concerning obviousness, Graham K John Deere, 383 U.S. 1,148 U.S.P.Q. 459 (1966) 
outlines the approach that must be taken when determining whether an invention is obvious. In 
Graham, the Court stated that a patent may not be obtained if the subject matter would have been 
obvious at the time the invention was made to a person having ordinary skill in the art, but 
emphasized that nonobviousness must be determined in the light of inquiry, not quality. 
Approached in this' light, §103 permits, when followed realistically, a mote practical test of 
patentability. In accordance with Graham, three inquiries must be made in determining whether 
an invention is obvious: 

(1) The scope and content of the prior art are to be determined. 
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(2) The difference between the prior ail and the claims at issue are to be ascertained. 

(3) The level of ordinary skill in the pertinent art resol ved. 

(4) Evaluating evidence of secondary considerations, such as commercial success, 
long felt but unsolved needs and failure of others, etc. Also see KSR Ml Co. v. Tele flex, Ine, 127 
S.Ct 1727(2007). 

Against this background, the obviousness or nonobviousness of the subject matter is 
determined. Secondary considerations, such as unexpected results, commercial success, long Felt 
but unsolved needs, failure of others, etc., can be utilized to give light to the circumstances 
surrounding the origin of the subject matter sought to be patented. 

In coxuunction with interpreting 35 V.S.C. §103 under Graham, the initial burden is on 
the Patent Office to provide some suggestion of the desirability of doing what the inventor did, 
i.e. the Patent Office must establish a prima facie case of obviousness. To support the 
conclusion that the claimed invention Is directed to obvious subject matter, either tie r^ferenees 
must expressly or impliedly suggest the claimed invention, or the Patent Office must present a 
convincing line of reasoning as to why the artisan would have found the claimed invention to 
have been obvious in Light of the teachings of the references. 

To establish a prima facia case of obviousness, three basic criteria must be met: 

1 . There must be some suggestion or motivation, either in the references themselves 
or in the knowledge generally available to one of ordinary skill in the art, to modify the 
reference. 

2. There must be a reason able expectation of success. 

3. The prior art reference for references when combined) must teach or suggest all 
the claim, limitations. 

The mere fact that the cited art may be modified .in the manner suggested in the Office 

Action does not make die modification obvious, unless the cited art suggest the desirability of the 

modification or adequate rationale exists to do so. No such suggestion appears in the cited art in 
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this matter nor has the requisite rationale been adequately articulated. . The Examiner's attention 
is kindly directed to KSR tol l Co, v. leleflex, he* snpra; Inre Lee 61 USPQ2d 1430 (Fed. Cif . 
2002), In re Dmibiczak ei al 50 USPQ2d. 1614 (Fed. Cir. 1999), in re Gordon, 221 USPQ 1125 
(Fed. Ck imyin m Laskmstt, 10USPQ2d. 1397 (Fed. Gir. 1989) m&Inre Fritch, 23, 
USPQ2d. 1780 (Fed. Cir. 1992). 

Also, the cited art lacks the necessary direction or incentive to those of ordinary skill in 
the art to reader a rejection under 35 USC 103 sustainable. The cited art. fails to provide the 
degree of predictability of success of achieving the properties attainable by the present invention 
as discussed above needed to sustain a rejection under 35 USC 103. See -KSR Int'l Co. v. 
Telefkx, Inc, supra; Divemteck Corp. v. Century Steps, Inc. 7 USPQ2d 1315 (Fed. Cir. 1988), In 
re Mercier, 1 87 USPQ 774 (CCPA 1975) and In re Nayfor, 152 USPQ 106 (CCPA 1966). 

Moreover, the properties of the subject matter and improvements and advantages which 
are inherent in the claimed subject matter and disclosed in the specification are to be considered 
when evaluating the question of obviousness under 35 USC!' 1 03 . See KSR tot 'I Co. v. Telnet, 
Im, supra; Gillette Co.v.S.C. Johnson &Sbfi, Int., 16 USPQ24. 1923 (Fed. Cir. 1990), fa re 
Antottie, 195, USPQ 6 (CCPA 1 977), In re Estes, 164 USPQ 5 1 9 (CCPA 1 970), and h re 
Papesch 137 USPQ 43 (CCPA 1963). 

No property can be ignored, in determining patentability and comparing the claimed 
fflventibn to the cited art. Along these lines, see In rePapesch, supra, In re Burt ei al, 148 USPQ 
548 (CCPA 1966), In re Ward. 141 USPQ 227 (CCPA 1964), and In re Cescon, 1 77 USPQ 264 
(CCPA 1973). hi view of the above, consideration and allowance are respectfully solicited. 

In view of the above, consideration and allowance are respectfully solicited. 

In the event the Examiner believes another interview might serve in any way to- advance 
the prosecution of this application, the undersigned is available at the telephone number noted 
below. 
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The Office is authorized to charge any necessary fees due with this paper to Deposit 
Account No. 22-0185, under Order No. 2I7I3-00032-US1 from which the undersigned is 
.authorized to draw. 

Dated: May 12, 2011 RespeetMly submitted, 


Electronic signature: /Burton A. Amemick/ 
Burton A. Amernick 

Registration No.: 24,852 
CONNOLLY BOVE LODGE & HUTZ LLP 
1875 Eye Street, NW 
Suite 1100 

WasMngtoii, DC 20006 
{202) 331-7111 
(202) 293-6229 (Fax) 
Attorney for Assignee 
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